We estimate the elasticity of elephant poaching with respect to prices. To identify the supply curve, we observe that ivory is a storable commodity and hence subject to Hotelling's no-arbitrage condition. The price of gold, one of many commodities used as stores of value, is thus used as an instrument for ivory prices. The supply of illegal ivory is found to be price-inelastic with an elasticity of 0.4, with changes in consumer prices passing-through to prices faced by producers at a rate close to unity. We briefly discuss what an inelastic supply implies for elephant conservation policies.
Introduction
The surge in elephant poaching in the past decade has led to a dramatic decline in African elephant population, which now stands below 600,000 animals (Thouless et al., 2016) On the other hand, it has long been understood that optimal regulations "depend not only on the differences between the social and private values from consumption, but also on [the demand and supply] elasticities" (Becker et al., 2006) . To inform the debate on conservation policy, we therefore undertake the estimation of one key elasticity, the price elasticity of poached ivory supply. We combine a novel dataset on ivory prices with measures of the extent of elephant poaching. With ivory price information available in both producing countries and a major consumer market -China -we estimate the supply elasticity with respect to both domestic and international prices.
Our main finding is that the supply of illegal African ivory is price inelastic, with an elasticity of 0.4 with respect to prices in either African range states or in China. Accordingly, the ivory price pass-through from the consumer markets in China to the producer markets in Africa is found not to be economically or statistically different from unity. Our finding highlights the challenges associated with interventions that act primarily to suppress demand, such as a ban on trade in elephant ivory. More generally, when the supply curve is steep -as we find in our analysis -policies that amount to inward shifts in ivory demand will need to be substantial to achieve a significant impact on poaching.
To conduct the analysis, we assemble a unique database of ivory prices from a variety of published and unpublished sources. The resulting dataset contains 4,873 raw ivory price observations in 72 producing, consuming, and transit countries, and spans the time period 1970-2014. To our knowledge, this is the largest comprehensive global database of ivory prices to date, and the first to enable the formal estimation of a key elasticity in the market for ivory.
The price data are then combined with a panel dataset on elephant poaching, based on surveys of elephant carcasses undertaken in 30 countries since 2002.
In order to reliably estimate the price elasticity of illegal ivory supply, we must address three issues. First, prices and quantities are jointly determined by the intersection of supply and demand. To identify the supply elasticity, we thus have to find a potential demand shifter. Our instrument for the price of ivory is based on the fact that ivory is storable. Under competitive speculation ivory prices follow the Hotelling no-arbitrage condition (Kremer and Morcom, 2000) . Intuitively, agents must be indifferent in expectation between selling ivory today and earning the expected interest rate between today and tomorrow, and holding on to the ivory until tomorrow and selling it then. Thus, the expected increase in the price of ivory (net of storage costs) must be the same as the expected interest rate over the same period.
Gold is another store of value that follows the same no-arbitrage condition. Thus, the gold price is a valid instrument for ivory prices under the assumption that shocks to the supply of poached ivory are too small to affect gold prices.
Second, the Hotelling condition implies that prices and hence quantities are non-stationary.
We are indeed unable to reject the hypothesis that ivory prices measured in China have a unit root. Gold prices and poaching at the aggregate level are also found to have a unit root.
Non-stationarity of individual variables is not a challenge to our estimation strategy. On the contrary, Phillips and Hansen (1990) establish that IV estimates are consistent when both the instrument and the variable being instrumented are both non-stationary. Furthermore, we argue that these processes are trending jointly by testing for co-integration. We reject the null of no-cointegration between gold and ivory prices and between gold prices and poaching.
We fail to do so for ivory prices and poaching, possibly because of small sample size of only 13 observations. Third, the price data are collected from multiple sources and prices are recorded at various points along the supply chain. We thus partial out some of the observable covariates of prices before combining them with poaching measures. Specifically, we regress prices on variables capturing the source of data (survey, government, industry, etc.) , and the location along the supply chain (poacher, middle-man, exporter, etc.) , and use the residual price variation in the analysis. To further reduce the noise in the price data, we construct a country-year panel of raw ivory prices by taking the median across individual price observations in each country and year.
We then estimate the impact of ivory prices -either local ones in each range State or in China -on poaching to measure the elasticity of poaching with respect to prices. We find that the OLS estimates are potentially biased downward. The 2SLS estimates using gold prices as instruments are larger than their OLS counterparts. The downward bias in the OLS coefficients can be due to measurement error or the unobserved increased intensity of law enforcement. Our preferred 2SLS estimates put the poaching elasticity at roughly 0.4 with respect to either local or Chinese prices.
We believe our finding is the first of its kind in the economics literature on animal conservation. The absence of sufficiently comprehensive data on prices of illegally-traded goods is a major reason why supply (and demand) elasticities are difficult to estimate. Part of our contribution is to bring much-needed data and empirical evidence to the policy discussions about elephant conservation (Bulte et al., 2003 (Bulte et al., , 2007 Mason et al., 2012; Wasser et al., 2010) . Taylor (2011) presents evidence consistent with a price-elastic supply in his analysis of the 19th-century collapse of the North American bison population. Although an elasticity is not explicitly estimated, the paper documents that the international prices for bison hides remained largely unchanged despite a sharp increase in demand. In lieu of a dramatic increase in prices, an elastic supply led to the animal being slaughtered en masse. The experience of the African elephant contrasts sharply with that of the North American bison. The difference in price elasticities of supply might be one explanation. An inelastic supply might have "protected" the African elephant from irreversible decimation as ivory prices kept growing.
By the same token, a low supply elasticity will also limit the efficacy of the policy instruments intended to suppress demand.
More broadly, our paper contributes to the literature studying the markets for illegal goods (Becker et al., 2006) . While the findings of the paper do not lead to any specific policy prescription -including whether trade should be legalized or not-, the paper nonetheless relates to the debate on optimal market regulation. Most earlier studies focused on the question of law enforcement of a ban versus legalization in the context of drug markets and either looked at the social costs of enforcement (Adda et al., 2014; Chimeli and Soares, 2017; Keefer et al., 2010) , or estimated the elasticity of supply (Ibanez and Klasen, 2017) and demand (van Ours, 1995) . Finally, our paper relates to those that use commodity price shocks to investigate the determinants of crime and violence (Angrist and Kugler, 2008; Dube and Vargas, 2013; Berman et al., 2017; Sanchez de la Sierra, 2017) .
The rest of the paper is organized as follows. Section 2 provides a description of the data used in the analysis. Section 3 lays out the model and the empirical methodology. Results are discussed in Section 4, and Section 5 concludes.
Data
One of the contributions of this paper is to combine for the first time price and quantity data on African elephant ivory.
Ivory price data
The analysis relies on a database of raw ivory prices that contains 4,873 price data points covering the time period 1970-2014 and spanning 72 countries. Details on the data collection methodology can be found in the online appendix. In a nutshell, the data are compiled from published reports and papers, websites, government and private sector proprietary data, and ivory seizure data. Prices are observed at various segments of the value chain (poachers, importers, middlemen, retailers, etc.) and are mostly for African elephants, with a few observations on Asian elephant or mammoth ivory.
To construct a country-year dataset on ivory prices from these 4,873 observations, we proceed in three steps. First, we convert the prices into U.S. dollars and deflate them so that all prices are in 2005 constant U.S. dollars. Then, since the heterogeneity in data sources induces variability in observed prices along observable dimensions, we partial out the effects of value chain, species, source and price category by regressing the logarithm of the price on these four groups of dummy variables and taking the residuals from the regressions. We conduct this exercise separately for sub-Saharan countries and China. Lastly, for each country and year, we take the median of these residuals to form our final dataset on ivory prices.
Figure 1 plots median prices in each year in Africa and in China over time; the dotted line plots gold prices, which is discussed below. We highlight three stylized facts. First, the prices in producing (solid line) and consuming countries (dashed) closely track each other.
The differences between the two, beyond measurement error, are possibly driven by shipping, smuggling costs, and the increased concentration in the ivory trafficking sector. We investigate this relationship in greater detail below. Second, the China price series suggests that the price of ivory has been experiencing constant growth over the periods 
Poaching statistics
The Monitoring the Illegal Killing of Elephants (MIKE) Programme put in place a standardized monitoring system that relies on data from conservation area rangers in 60 sites across 30 countries dating back to 2002. "MIKE data consists of data collected by anti-poaching patrols and other sources. This patrol data includes records of elephant carcass(es) encountered -cause of death (...), and the estimated age of the carcass(es)" (Burn et al., 2011) . From the data, a variable labeled PIKE, proportion of illegally killed elephants, is constructed by calculating the ratio of the number of carcasses classified as illegally killed to total number of 2 Precisely, (1 + 0.0503)
carcasses encountered at each site. 3 The continental series indicates that PIKE has crossed the 0.5 mark in 2010 (CITES et al., 2013 ) and have remained above ever since (CITES, 2016) .
CITES considers poaching levels above that 0.5 cutoff "are cause of concern" (CITES, 2016). 4
Other data
Ivory seizures We use ivory seizure data collected by the Elephant Trade Information System (ETIS) to control for the amount of ivory seized originating from a given country. Underwood et al. (2013) give a detailed description of the data and attempt to correct for reporting biases. The seizure variable, although potentially endogenous (e.g. higher seizure might be due to higher production) might capture some law enforcement intensity.
Socio-economic data We will be using commodity prices, namely gold, as instruments for ivory prices. To that end, we use the London fix prices. We take the annual average of morning prices in the London Bullion Market denominated in current U.S. dollars, and deflate them by the consumer price index (CPI) published by the U.S. Bureau of Labor Statistics. 5 Our real GDP, population, and consumption data for all the African countries and China come from the Penn World Table (version 9.0). The number of conflicts are based on UCDP/PRIO Armed Conflict Dataset Gleditsch et al., 2016) . We transform the original dataset from conflict-year level to country-year level by counting both major and minor conflicts a given country was involved in during a given year. We count civil wars as a single conflict within each year.
Empirical methodology
We assume a competitive market for the illegal harvesting of elephants, where poachers live for one period and have quasi-linear utility. Free entry in the poaching market implies that in each site and time period, poachers are price-takers. When faced with price P ct , a poacher in site s, country c, and year t decides to poach quantity Y to maximize his utility
3 Burn et al. (2011) discuss the validity of PIKE as an unbiased measure of poaching. Burn et al. (2011 ), CITES (2012 ), and CITES et al. (2013 provide a detailed description of the data and analyze the local, national, and global covariates of PIKE.
4 Given birth and natural mortality rates, Wittemyer et al. (2014) actually estimate that populations are likely to start declining when the PIKE value is above 0.54. 5 We will also use silver as an alternative commodity -see the Online Appendix for details.
where C sct (.) denotes the cost function, assumed to take the form
The parameter Θ sct captures cost shifters, e.g. the density of elephants or the extent of law enforcement, which can vary across sites and over time. With lower-case letters denoting natural logs, the first-order condition of the poaching problem can be written as
Decomposing Θ sct into a constant α, site fixed effects η sc , and observable and unobservable time-varying site characteristics Z sct and ε sct , respectively, we obtain supply equation
Our parameter of interest is β, the poaching elasticity with respect to price. The simple OLS estimation of (4) faces the common challenge that prices and quantities are determined jointly at the intersection between demand and supply curves. Thus, to identify β we need to find a demand shifter that does not simultaneously affect supply.
In the case of ivory, the problem is further complicated by the fact that ivory is a storable commodity. Thus, demand from end-consumers and supply from poachers need not equalize in every period. A model of the ivory market therefore requires considering a third category of agents, speculative traders, who not only physically bring the ivory from the poacher to the consumer but also store the ivory for speculative purposes. 6
Denote by P t and r t the global price of raw ivory and the interest rate in year t, respectively.
Assuming that traders are risk-neutral profit-maximizers and that there is free entry into the storage market, the Hotelling condition holds as long as storage levels are strictly positive:
where π t+1 is the probability of seizure faced by the trader between t and t + 1. Condition (5) simply states that a trader must be indifferent between storing ivory for an additional period and selling now. By delaying the sale, traders get
in the next period. If they instead sell today at price P t , they earn an expected gross return
Unlike perishable goods, anticipated changes in either supply or demand curves are absorbed by movements in and out of storage. Only unexpected demand or supply shocks will translate into changes in prices so that the economy moves onto an optimal storage path towards its steady state. Kremer and Morcom (2000) provide a detailed theoretical analysis of ivory markets. Assuming that Cov(π t , P t ) = 0, p t (the logarithm of P t ) can then be assumed to follow a random walk with drift of the form
where u t+1 and v t+1 are shocks to both current and future demand and supply of ivory, respectively, and r t+1 and π t+1 are year t + 1 realizations of interest and seizure rates, respectively. We assume that
and
To identify the price elasticity of ivory poaching, we need to find demand shifters that have a bearing on poaching only through ivory prices, i.e. factors that do not simultaneously affect the supply curve of elephant ivory.
Gold prices as instruments for ivory prices Ivory is used as a store of value. Other assets such as gold are similarly used as stores and (log) gold prices p g t follow the same Hotelling condition, which we write
where z t are (demand and supply) shocks to the gold market, which we assume satisfy E(z t ) = 0. Plugging into (6) yields
Our exclusion restriction therefore postulates that gold prices are not correlated with poached ivory supply shocks, or Cov(z, v) = 0. In other words, the gold market is assumed to be sufficiently large relative to the ivory market for shocks to the latter not to affect the former. 8
From global to local prices Finally, to use gold prices as instruments for local prices, we need to specify the relationship between global prices p t and local prices p ct . We assume that:
The local price is thus a function of the global price with pass-through θ, while δ ct captures the iceberg trade costs from the poaching site to the global markets. This trade cost encompasses transportation costs, differential law enforcement levels across countries, or any other sources of country-level heterogeneity on the supply side. We assume that these are independent of gold prices, i.e. Cov(p g , δ) = 0.
We can then substitute for p ct in (4) and obtain
withβ = β · θ andε sct = ε sct − βδ ct , whereδ ct is the component of δ ct not absorbed by site fixed effects and parametric regressors. Equations (4) and (10) can be estimated to assess the poaching elasticity with respect to ivory prices in Africa and China, respectively, instrumenting prices with gold prices. We will also consider commodities such as silver to test the robustness of our results to alternative choices of instruments.
Results
The estimation sample is constrained by the spatial and temporal coverage of the price and poaching data. Overall we do not have continuous coverage for both sites and countries, and the discontinuity is rooted in both the poaching data and the price data. Appendix Tables   A1 and A2 summarize the patterns of availability for both data sources. At the site level, only 9 out of 77 sites have complete coverage between 2002 and 2015, and the median site has only 9 out of 14 years of data available. At the country level, no country has a complete coverage of data. The longest continuous coverage for any country is only 19 years out of 46
8 The exclusion restriction would also be violated if, for example, a surge in the price of gold and other minerals would increase labor demand in mining, creating a shortage of would-be poachers. To look into this issue, we use data on mining extraction from Berman et al. (2017) and find that the geographical overlap between the elephant range and mines is negligible. There is furthermore only one MIKE site with active mining, located in South Africa (see Figure A1 in the online Appendix). Our estimates are robust to dropping that single MIKE site; estimates and additional details available upon request.
years of data, and the median country only has 12 non-continuous years of data.
Stationarity and co-integration of price and quantity variables
A prediction of the storage model is that prices are not stationary. The data have too many gap years that do not coincide to allow for estimation in first differences. However, nonstationarity of the instrument and the variables being instrumented is not a challenge to the estimation strategy. Indeed, Phillips and Hansen (1990) show that the IV estimate is consistent even when both of those variables are non-stationary.
To explore the features of the data, we test for the stationarity of the price data in China using the Dickey-Fuller test, allowing for time trends in both the null and the alternative hypotheses. The upper panel of Appendix Table A3 reports the results. Due to the trend break around 1992-1993, we run the test separately for the periods before and after 1993. 9
The null hypothesis of random walk cannot be rejected in either case. Robustness checks using Phillips-Perron tests, which account for potential serial correlation and heteroskedasticity in the residuals, yield similar results. Appendix Table A3 also shows that we fail to reject the null of a unit root in gold prices, consistent with Smith (2002) . The model predicts that poaching data have a unit root. We test whether this is actually the case empirically. As we did for prices, we test for unit root for the global poaching and PIKE data. The results are presented in Appendix Table A3 . Here also, we cannot reject that the logarithm of global PIKE has unit root.
In addition, we test for co-integration of the variables of interest. The lower panel of Appendix Table A3 report the results of the two-step Engel-Granger co-integration test. Given our inability to construct a complete series of poaching rates, we aggregate the poaching data at the global level and obtain a time series of 14 consecutive years. The price series on the other hand are much longer with local ivory price data going back to 1970. The ivory price in China however have missing information for four non-consecutive years. When testing for co-integration of gold prices with ivory prices, we reject the null of no co-integration at the 1 percent level. Furthermore, despite having only 13 observations to run the co-integration test, we are still able to reject the absence of co-integration between global poaching and gold prices. Gold prices are thus shown to be co-trending with ivory prices in both African range States and China and global poaching rates. However, when looking at co-integration between poaching and Africa (13 observations) and China (7 observations) prices, we fail to 9 We drop 1992 and 1993 data points for the test due to extreme fluctuations around the trend break.
reject the null of no co-integration.
Poaching elasticity with respect to domestic prices
The primary goal of this paper is to estimate the price elasticity of elephant ivory poaching as specified in equation (4). As discussed earlier, our main outcome variable, y sct , is measured by ln(P IKE sct ), the (logarithm of) the Proportion of Illegally-Killed Elephants in site s, country c, and year t. The main right-hand side variable p ct is on the other hand measured at the country-year level, as the price data are not recorded for individual poaching sites. In addition, the regressions include a vector of controls, such as site fixed effects and characteristics of the poaching site such as the total area and the number of carcasses found at the site in a given year t (see Appendix Table A4 for summary statistics of the variables used in our estimations).
Finally, given that in our main specifications the instruments are global variables that only vary over time, we cluster our standard errors at the year level. In all the tables discussed in the main text, given the small number of clusters we furthermore adopt the parametric Moulton (1986) correction factor. We also implement alternative clustering approaches -without Moulton correction and two-way (year and country) clustering -to assess the robustness of the results.
The estimation results of (4) are shown in Table 1 . The first column reports the bivariate regression, which implies an elasticity estimate of 0.237. Controlling for the total number of carcasses found at a given site in a given year and site fixed effects, the estimated elasticity is statistically significant at the 1 percent level with a point estimate of 0.178 (column 2). With supply shift controls such as a conflict variable and a country's GDP growth, column 3 shows not much difference in the estimates. Column 4 adds a variable measuring the total amount of ivory seized coming out of the country in a given year. We lose a lot of observations due to the scarcity of the data on ivory seizures. The point estimate drops slightly but is imprecisely measured.
Admittedly, OLS might be biased downward: if, for example, law enforcement has been more and more stringent over time, then increases in prices will not translate into commensurate increases in poaching. To address the joint determination of poaching levels and ivory prices, we next estimate equation (4) using 2SLS with gold prices as an instrument for ivory prices. Graphically, Figure 1 hints at a high degree of co-movement between ivory prices, both in Africa and China, and gold prices, suggesting strong first stages. The first stage results are displayed in the lower panel of Table 1 columns 5-8 and consistently indicate that the instrument is particularly strong with a partial F-statistic always above 50. The upper panel reports the second stage estimates, with column 5-7 mirroring the specifications adopted in the OLS regressions in columns 2-4. In our preferred specifications (columns 5-6), the 2SLS
estimates suggest a poaching elasticity with respect to price of around 0.44. The estimates are statistically significant at the 1 percent level. The 2SLS coefficient is markedly higher than the OLS one, which might be due to measurement error but also OLS being potentially biased downward as discussed above. In addition, column 8 indicates that once a time trend is accounted for, prices no longer have any predicting power on poaching rates. However, the omission of the time trend by itself does not bias the 2SLS estimation of the elasticity.
A 0.44 elasticity is evidence of an inelastic supply of ivory: a 10 percent decrease in the price of ivory in a given range State in Africa implies a 4.4 percent decrease in poaching. A more concrete way to interpret this elasticity would be to consider an increase in law enforcement intensity. Although we do not have any information on the probability of apprehension faced by poachers, the elasticity of illegal elephant killing with respect to price tells us how, say, a doubling of such probability would affect poaching. Assuming that (i) poachers are risk-neutral, (ii) when a poacher is caught, he only loses the value of the ivory, and (iii) the demand for illegal ivory is perfectly price-elastic, then doubling apprehension probabilities is akin to dividing the price of ivory by two. A 0.44 poaching elasticity with respect to price implies that poaching will drop by 26 percent. Starting from a 0.63 rate in 2014, such law enforcement effort would bring poaching rates down to 46 percent. Admittedly, it is unclear what it would take for every range state to double the probability of apprehension of poachers, as efforts limited to a few countries might lead to crime displacement to the more vulnerable ones.
Appendix Table A5 assesses robustness of the results. We first repeat the estimation while restricting the sample to "large" sites, i.e. the sites that report at least 8 or 12 carcasses on average across the years. We show the regression results for our preferred specifications (with site fixed effects -columns 2-3 and 5-6 in Table 1 ) but restrict the sample to sites with an average of at least 8 carcasses found (column 1-2) or 16 carcasses found (column 3-4).
The estimated elasticities are virtually identical. We next adopt alternative approaches to compute our standard errors. Our main specifications include site fixed effects and cluster standard errors at the year level with Moulton correction. In columns 5-6, we show the same results without correction and in columns 7-8, we adopt two-way clustering instead. While each method produces different standard errors, the elasticities remain precisely measured.
Lastly we use silver prices as an alternative instrument in addition to gold prices. Columns 9-10 of Appendix Table A5 use With data on prices in both China and Africa, we can measure the price pass-through rate θ by estimating equation (9). Table 2 reports the results. The first part of the table (columns 1-5) looks at the entire time period for which we have price data. Column 1 shows the OLS bivariate relationship and captures the raw correlation between these two variables. Column 2 adds country fixed effects and suggests a roughly 35 percent pass-through rate. Since the relationship between Africa and China prices goes both ways, we instrument the latter with gold prices. The first stage is similar to the earlier IV estimation with a close-to-unit elasticity and a large partial F-statistic. Whether we look at the whole period since 1970 for which we have data on prices (column 3), the time period after the trend-break year 1993 (column 5), or look at post-2002 data that have common support with the poaching data (column 6), the 2SLS estimates indicate a pass-through rate quite close to unity. 10 This finding is consistent with the "iceberg" trade cost assumption in the large majority of trade models. It is consistent with marginal cost pricing or constant markups, and would obtain more generally whenever there is no arbitrage in shipping ivory internationally.
We now turn to the estimation of the poaching elasticity with respect to ivory prices in China. For symmetry, we use the same set of specifications as in Table 1 . Table 3 presents the 2SLS results. Not surprisingly in light of the nearly complete pass-through, the patterns are quite similar to the estimates using local prices. The OLS specifications (columns 1-4)
show similar patterns as in the domestic price analysis with an elasticity of 0.13. Similarly accounting for the potential endogeneity of ivory prices, our preferred specifications (columns 5-6) estimate an elasticity of roughly 0.40 and significant at the 1 percent level. Note that, as opposed to Table 1 , column 8 indicates that after controlling for a linear time trend, the elasticity is still measured with precision (though the point estimate drops to 0.22). As expected, the poaching elasticity with respect to global prices is quite close to the product of the elasticity with respect to local prices and the pass-through rate between global and local prices. Multiplying our preferred local price coefficient (Table 1, Group were also asked for data and a few data points were obtained from that source. The data were entered into a unique dataset with fields such as price, date (year), country, place in the value chain, type of ivory, etc. This database constitutes the largest collection of ivory price data to date.
The complete dataset contains 21,395 observations of both raw and carved ivory. For consistency, we conduct our analysis using 4,873 observations on raw ivory prices only, given that carved ivory items are not easily comparable. All prices are measured in 2005 constant U.S. dollars per kilogram of ivory. Table A7 breaks down our sample along several dimensions.
Around 91 percent of the data pertain to African elephants, followed by Asian elephants (5 percent), and mammoth (2 percent); around 2 percent of the entries do not have information on the species associated with the tusks.
The data are concentrated at the middle segment of the value chain -the importers (33 percent), and the middlemen in the country of production (27 percent). The price data are mainly collected from three sources: customs or tax declarations (32 percent), government valuation of seized illegal ivory (27 percent), and market/field surveys (25 percent). Around 40 percent of the price data is "average price" over a batch of products, followed by "other price" (28 percent), and "final price" (15 percent). The latter is the last price recorded when a transaction is associated with bargaining between seller and buyer. Table A8 summarizes the distribution of the data over time and location. Over 40 percent of the data are collected pre-1989; post-1989, we have between 17 and 346 observations in each year. Around 48 percent of the data come from African countries, followed by 38 percent from Asian countries, and another 12.5 percent from European countries.
Partialling out Even when restricting the analysis to raw ivory, prices still exhibit a great deal of variation along the above-mentioned observable characteristics. Table A9 summarizes this variation by regressing the logarithm of the price on the various characteristics described above. All the specifications control for country fixed effects. The first two columns use all the available data points. The first column regresses log price on observables, and the second column adds a time trend. The third and the fourth columns split the sample at 1989.
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Ln ( Note: Standard errors clustered at the year level with Moulton correction in parentheses for the first four columns. The dependent variable is the log of poaching at the site level. The first four columns restrict the sample to sites with average number of carcass above 8 or 16. The next two columns cluster the standard errors at the year level without using the Moulton correction. The last two columns two-way cluster the standard errors at the site and year level without Moulton correction. Columns 9 and 10 use silver price as IV and columns 11 and 12 use gold and silver prices as IV. Silver price comes from the London Bullion Market. Variable definitions and sources are described in detail in the text. 
(8) Note: Robust standard errors in parentheses. The dependent variable is the observed price of raw ivory tusks, deflated by CPI.
